Objective: The aim of this study was to predict time off work following unintentional injuries due to accidents leading to hospital admission.
INTRODUCTION
In the European Union (EU) every year 6.5 million people are admitted to hospitals following unintentional injuries due to accidents. 1 This figure corresponds to more than 1% of the 500 million inhabitants in the EU. In addition to the direct costs of the treatment, unintentional injuries cause even higher indirect costs. Sick leave following unintentional injuries is one of the most important contributors to these indirect costs. 2 3 Return to work is one of the most relevant measures of functional outcome of injuries, 4 and there is a growing body of literature on return to work after chronic injuries such as low-back pain. 5 However, there are still relatively few studies on return to work after unintentional injuries due to accidents. 2 6-14 Generally, return to work is not only predicted by injury-related or medical factors. Job-related factors, 2 12 15 16 socioeconomic factors, 2 7 9 12 17 psychological distress, 9 11 12 causal attribution 18 and compensation eligibility 10 19 become increasingly important factors for return to work the longer the medical condition lasts. How patients' expectations of recovery affect their health and vocational outcome is insufficiently researched. 20 21 Compared with those remaining on sick leave, patients returning to work after injury had stronger internal health beliefs, that is, they believed that they had an influence on their own health and considered themselves powerful. 7 In several studies involving various medical conditions, patients' own expectations and predictions of their future work ability predicted return to work. [22] [23] [24] There are relatively few studies examining the role of the Strengths and limitations of this study ▪ The application of very few exclusion criteria may have strengthened the study's external validity (generalisability), but at the same time may have limited its internal validity (ie, factors other than the unintentional, accident-related injury might have influenced time off work). ▪ There were 68 (23.5%) dropouts from baseline to follow-up, which, however, did not differ from the completers with respect to available patient and accident-related characteristics. ▪ Sick leave after unintentional injuries due to accidents was assessed in terms of time off work during the follow-up period, which provided a more accurate estimation of work-related consequences of accidents than the mere assessment whether the accident victim had returned to work or not at a particular point in time. ▪ However, the number of days off work was assessed by means of self-reports by the patients due to strict data privacy protection laws in Switzerland.
subjectively experienced accident severity and the subjectively experienced ability to cope with the unintentional injury regarding return to work. 7-9 13 25 The findings from these studies cannot be generalised as they are compromised by their highly selective samples: the studies were either restricted to severely injured patients without preexisting mental disorders, 7 813 26 and/or they excluded foreign-language patients. 7 8 12 13 19 26 27 In a previous study of severely injured accident victims, we found that time off work was best predicted by the patients' own appraisals of accident severity and by the patients' own expectations regarding their ability to cope with the unintentional injury and its job-related consequences. 13 While at the 1-year follow-up, injury severity measured by the Injury Severity Score (ISS) 28 and type of accident (traffic, workplace or sporting/leisure) were also predictive of time off work, 8 at the 3-year follow-up, only the self-reported appraisals of accident severity and the patients' ability to cope with the unintentional injury remained predictive of days absent from the workplace. 13 However, the sample in this previous study was highly selective. We included only severely injured (ISS≥10), German-speaking patients and excluded patients who had been under treatment for any mental disorders and/or serious somatic illnesses at the time of the accident. By doing this we may have excluded patients at a higher risk for sick leave and the results may therefore not be generalised to apply to all accident survivors.
The aim of this study was to predict time off work (ie, the number of sick leave days) during the first 6 months following unintentional, accident-related injuries in an independent, larger and less selective sample of patients with any unintentional injury requiring hospital admission.
METHODS

Sample
Participants were recruited from the Department of Trauma Surgery at the Zurich University Hospital. All the patients qualifying for the study had sustained unintentional injuries that required hospitalisation for a minimum of 32 h including two consecutive nights (the latter guaranteed exclusion of patients who were treated in the emergency room overnight but who were not really hospitalised on a ward of the Department of Trauma Surgery). Further inclusion criteria were: age between 18 and 65 years; ability to participate in an extensive assessment within 30 days of the accident; and sufficient proficiency in one of the study languages (German, Italian, Spanish, Portuguese, Serbo-Croatian, Turkish or Albanian) to participate in the interview and to complete the self-report questionnaires. Non-German speaking participants were assessed using interpreters and professionally translated psychometric instruments. Exclusion criteria were: a Glasgow Coma Scale (GCS) score 29 below 9; unconsciousness for more than 15 min after the accident; pathological findings in the cranial CT; and attempted suicide.
In contrast to our previous study, 8 13 neither serious somatic illness nor being in treatment for a mental disorder prior to the accident was an exclusion criterion in the present study. 30 Note that the sample of the previous study 8 13 and the sample of the present study on time off work were completely independent from each other (recruitment of the second sample started 18 months after the end of recruitment for the first sample). With regard to the possibility of generalising the present study's findings, we also retained the patients for the present study who showed marked clinical signs or symptoms of mental disorders that were obviously unrelated to the unintentional injury.
Patients were recruited over a period of 12 months. During this time period 787 patients aged between 18 and 65 years were admitted with unintentional injuries. Of these patients, 253 did not meet the inclusion criteria due to early discharge (104; 41.1%), poor clinical condition (74; 29.2%), GCS score below 9 (46; 18.2%), insufficient proficiency in one of the study languages (21; 8.3%) or other reasons (29; 11.5%) (multiple reasons possible). As a result, 534 patients fulfilled all criteria and were eligible for the study. Owing to a restricted interviewing capacity, not all the eligible patients could be assessed. The following procedure was applied to ensure the recruitment of a representative sample and to control for potential bias attributable to the time of admission: on day 1, every other consecutive patient (ie, patient 1, 3, 5, etc) was interviewed. On day 2, the order of the list of admissions was reversed, so that the last patient admitted was interviewed first, the third last patient was interviewed second and so forth. On day 3, the order was reversed again, etc. The 148 patients who could not be contacted due to our limited interviewing capacity did not differ from the participating patients with regard to age (mean difference=−0.40 years, 95% CI −2.93 to 2.12, t=−0.31, df=481; p=0.754) and gender (Pearson's χ 2 =0.77, df=1; p=0.375). Of the 386 patients who were contacted, 335 gave their written consent to participate. The 51 (13.2%) patients who declined participation did not differ significantly from the participating patients with regard to age (mean difference=3.75 years, 95% CI −0.12 to 7.61, t=−1.91, df=384; p=0.057) and gender (Pearson's χ 2 =0.07, df=1; p=0.792).
After the exclusion of a small number of victims of physical violence (n=12), the sample consisted of 323 patients who all attended the interview at T1. On an average, the T1 interview was performed 5 days after the referral to the hospital (SD 4.2 days; range 2-28 days). Thirty-four patients had no regular work and were excluded from further analyses regarding time off work. However, four patients who were receiving unemployment compensation at the time of the accident were retained for further analyses. For these patients, accident-related time off work was traceable since they needed a doctor's certificate to continue to be eligible for unemployment compensation. In all, valid data regarding time off work were obtainable from 289 patients.
On an average, the follow-up interview (T2) took place 188 (SD 16.2; range 155-257) days after the unintentional injury. Sixty-eight (23.5%) dropped out during the follow-up period; these 68 dropouts did not differ significantly from the final sample with regard to age (mean dif-ference=−2.78 years, 95% CI −6.13 to 0.57, t=−1.63, df=287; p=0.104), gender (Pearson's χ 2 =3.3, df=1; p=0.069), type of accident (Pearson's χ 2 =6.5, df=1; p=0.088), clinician-rated ISS 28 (mean difference=−0.77, 95% CI −3.54 to 1.99, t=−0.55, df=287; p=0.582), patient-rated subjective accident severity (t=1.19, df=287; p=0.237), appraisal of coping abilities (mean difference= −0.16, 95% CI −0.37 to 0.04, t=−1.58, df=283; p=0.115) and intrusions as measured by the Impact of Event Scale (IES) 31 (mean difference=0.87, 95% CI −1.14 to 2.28, t=0.86, df=276; p=0.393). The final sample consisted of 221 patients.
Measures
The ISS 28 and the GCS 29 were routinely assessed by the surgeons immediately after admission to the emergency room. The ISS permits an evaluation of the severity of injuries by a trauma surgeon: each part or area of the body affected is given a score (1=minimum to 6=fatal injury). If the score is 6 in one area, the ISS is assigned a sum score of 75. Otherwise, the scores for the three most severely injured areas of the body are squared and then summed, producing a maximum score of 75. Patients with a score of 10 or more are generally considered severely injured. The GCS is an observer-rated scale for the clinical appraisal of the gravity of coma after injury to the skull and brain. Patients with severe traumatic brain injuries generally have a score under 9.
The semistructured interview at T1 covered sociodemographic data, a detailed work record and information about the accident. Existing preaccident psychiatric disorders were assessed using the Primary Care Evaluation of Mental Disorders (PRIME-MD). 32 The patients rated their appraisal of the injury severity on a Likert scale ranging from '1=very slight' to '5=very severe'. They also rated their ability to cope with the unintentional injury and its job-related consequences on a Likert scale ranging from '1=very poor' to '5=very good'. 8 13 Post-traumatic psychological symptoms were assessed by the IES, 31 a 15-item self-rating questionnaire comprising two subscales (intrusion and avoidance) with high reliability and validity. 33 Time off work, assessed at 6 months (T2) postaccident, was defined as the patient-reported number of sick leave days attributable to the unintentional injury and its consequences including time of hospitalisation. To record their sick leave days the patients used a specified journal they received at T1. A week off work was set to equal 7 days of leave. Where patients returned to work on a part-time basis, the days on which they worked less were added to the days of leave on a pro rata basis. 13 The interviews were performed by two medical doctors (SH-B and JF-P). Each patient was interviewed by the same interviewer at T1 and T2. Detailed information on the study design and the inter-rater reliability is described in an earlier publication on the incidence of post-traumatic stress disorder in that sample. 34 
Statistical analysis
Hierarchical linear multiple regression analyses were performed to predict the number of sick leave days. They allowed for highlighting the relevance of patient's appraisal among the selected potential predictor variables. To enable us to enter the type of accident (road traffic, workplace, household or leisure-time accidents) as a predictor into the multiple regression analysis, this categorical variable was converted into a set of three new variables so that a deviation contrast resulted. In this way the effect of each accident category was compared with the mean effect of all accident categories. Since there was one new variable for each degree of freedom, one accident category (household) had to be omitted in the regression analysis. In the final regression model including all potential predictors, multicollinearity was low (tolerance >0.75) and the distribution of regression standardised residuals was normal (Kolmogorov-Smirnov Z=0.63, p=0.827). Group comparisons of dimensional variables were performed with t tests. Written informed consent was obtained from all participants.
RESULTS
The sociodemographic characteristics are presented in table 1. Thirty-five (15.8%) of the 221 patients suffered from one or multiple pre-existing mental disorders immediately prior to the accident, and 31 patients (14%) did not speak German. The characteristics related to the unintentional injury of the 221 patients are found in table 2. The types of accident were as follows: 72 (32.6%) traffic accidents, 66 (29.9%) workplace accidents, 6 (2.7%) household accidents and 77 (34.8%) sports/leisure activity-related accidents. The mean ISS differed significantly between the types of accident (traffic: M 16.0, SD 12.4; workplace or household: M 11.8, SD 8.2; sporting/leisure activity: M 8.7, SD 7.7; analysis of variance: F=10.7; df=2, 218; p<0.001).
According to the surgeons' files, 44 (19.9%) patients sustained a mild or moderate traumatic brain injury. Forty-one (18.6%) patients were first referred to the intensive care unit (ICU), with a mean duration of ICU stay of 4 days (SD 3.7; range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The mean length of stay at the acute hospital including the ICU was 15.8 days (SD 16.9; range 2-110). Forty-six patients had a further stay in a rehabilitation hospital, with a mean length of stay of 35 days (SD 25.0; range 3-141). The mean number of sick leave days was 95.7 (SD 58.1; range 6-183). The patients suffering from pre-existing mental disorders did not differ significantly from the rest of the sample with regard to the number of sick leave days (mean difference=2.7 days, 95% CI −18.4 to 23.8, t=0.25, df=219; p=0.801).
Bivariate correlations of all variables included in the regression analyses are presented in table 3. The objective injury severity (ISS) and the patients' subjective appraisals of the accident severity were positively correlated. Subjective appraisals of the accident severity (but not the objective ISSs) were negatively related with selfrated coping abilities.
Time off work was significantly correlated with the injury severity (ISS), IES intrusion scores and the patients' own appraisals of their injury severity and their coping abilities. Finally, time off work was longer after workplace-related accidents and shorter after sports/ leisure-time accidents.
In a simultaneous regression analysis the variables injury severity (ISS), sex, age, type of accident (road traffic, workplace or leisure-time accidents) and IES intrusion were entered as potential predictors of time off work. Combined, these predictors explained 24.3% of the variance of time off work (F=9.75; df=7, 213; p<0.001). When in a series of hierarchical regressions each of these predictors was examined when added last to this first set, ISS (8.3%, F=23.38; df=1, 213; p<0.001), type of accident (7.6%; F change=7.14; df=3, 213; p<0.001) and IES intrusion added unique variance (2%; F=5.63; df=1, 213; p=0.019). These five variables were then treated as the first set added in hierarchical regressions focusing on two additional predictors, patients' appraisals of accident severity and of their coping abilities. These two variables were entered in the second step accounting for an additional 9.4% of the variance of the time off work 6 months postaccident (F change=15.04; df=2, 211; p<0.001). Self-reported appraisal of accident severity added 6% (F change=18.14; df=1, 212; p<0.001) and self-reported appraisal of their coping abilities added 4.7% (F change=14.17; df=1, 212; p<0.001). Finally, each of the seven predictors in table 4 was evaluated for unique variance contributed with the other six predictors already in the model. The severity of the injury (ISS), type of accident and the two appraisals variables remained significant, whereas age, gender and IES intrusion did not contribute significantly to the prediction of time off work.
In order to visualise the effects of appraisals on sick leave days, the sample was divided into four groups based on median-splits in the two variables, appraisal of accident severity and appraisal of coping abilities (figure 1). The median was 4 Likert points in the subjective accident severity scale, and 5 Likert points in the self-rated coping abilities scale. The patients with values equal or higher than the median were grouped as 'higher' in the respective characteristic and the patients with values lower than the median were grouped as 'lower' concerning the subjective accident severity or self-rated coping abilities. Regarding the two groups of particular interest, namely the patients who assessed the accident severity as higher and their coping abilities as lower compared with the patients who estimated the accident severity as lower and their coping abilities as higher, there were twice as many sick leave days for the former group (mean difference= −68.1 days, 95% CI −85.7 to −50.5, t=−7.67, df=124; p<0.001).
DISCUSSION
How patients perceive the severity of their accident and their ability to cope with the resulting injury and its job-related consequences are crucial predictors for return to work after unintentional injuries which lead to hospital admission. The current study demonstrated that the patients' own appraisals of the severity of their accident and of their coping resources predict time off work after accidents leading to hospital admission beyond the impact of the objective injury severity (ISS). Some limitations of this study have to be addressed. To enable the findings from this current study to be better generalised to all hospitalised accident victims, we applied a very few exclusion criteria. For example, we did not exclude patients with pre-existing somatic and psychiatric morbidity or non-ICU patients. While this may have strengthened the external validity of our Figure 1 Sick leave days of accident victims depending on appraisals of injury severity and coping abilities (N=221, n=31-78/group). Comparison of the group "lower appraisal of injury severity and higher appraisal of coping abilities" with the three other groups: ***p≤0.001.
findings, factors other than the unintentional injury might have influenced outcomes. By including patients with pre-existing somatic and psychiatric morbidity we possibly included patients who were at higher risk for sick leave following unintentional injury. However, patients suffering from pre-existing mental disorders did not differ from other patients with regard to the number of sick leave days. The inclusion criterion of being hospitalised for at least 32 h including two consecutive nights may limit the generalisability of the study's findings, but guaranteed that all patients in the sample were really hospitalised and not only received an overnight treatment in the emergency room (which formally is an instance of hospitalisation but in fact is an outpatient treatment). Another factor that may affect return to work is compensation eligibility. 10 19 In Switzerland all inhabitants receive compensation in the case of work incapacity or disability independent of the type of accident. For employees there is a mandatory accident insurance that covers work-related and non-work-related injuries due to accidents Thus, it is unlikely that different compensation rules related to different types of accidents biased our results. Nevertheless, the very generous compensation system in Switzerland may limit the generalisability of our findings to other countries with other or less generous compensation systems. Furthermore, there were 68 (23.5%) dropouts from T1 to T2 in our study. It is unlikely that these dropouts affected the results substantially as they did not differ significantly from the final sample. Finally, the number of days off work was assessed by means of selfreport by the patients. Strict data privacy protection laws in Switzerland prevent the use of health insurance companies' data for the purpose of research projects. Such data would have been more reliable. The relevance of psychosocial and subjective factors for a successful return to work after accidents has been increasingly recognised in the literature. 7 11 20 26 27 35 The total amount of explained variance in the present study was moderate (R 2 =0.34) but within the range of comparable studies. 8 9 12-14 26 Nevertheless, this suggests that other factors than the ones we examined are also important regarding return to work. Extending the findings from previous studies among severely injured accident victims, 7 8 13 the current study confirmed the predictive value of patients' subjective appraisals of the accident severity for the whole spectrum of patients admitted to hospitals with unintentional injuries. In contrast to our previous study in severely injured accident victims who were hospitalised at the ICU, 8 13 the completely independent sample of the current study included all unintentional injuries leading to hospital admission, with only 18.6% of the patients requiring ICU treatment. In an effort to enable the findings from this current study to be better generalised, unlike in our previous study with another sample, 8 13 we did not exclude foreign language patients and patients with preexisting somatic illnesses and mental disorders. In some cases, these particular patients may be less well socially integrated or have greater difficulties dealing with the consequences of unintentional injuries, both being risk factors for work disability. In our heterogeneous sample including moderately injured and foreign language accident victims with pre-existing somatic and psychiatric morbidity, the subjectively experienced accident severity predicted time off work after the accidents to the same degree as the objective injury severity (regression weights: β=0.24 vs 0.25). The role of the objective injury severity regarding time off work after unintentional injuries is ambiguous. In keeping with some previous studies, 2 7 8 we found the more severe injuries to be related to more days off work. However, some other studies could not find that association. 9 11 12 36 These inconsistent findings might be explained by the different ranges of injury severities and by the different follow-up intervals used in different studies. The wider the range of injury severities in a study, the higher the chance that the severity of the physical impairment predicts subsequent time off work. The more time that has elapsed since the accident, the less impact the objective injury severity is expected to have on time off work. The physical condition may play a more important role immediately following the accident because hospitalisation and rehabilitation directly contribute to the time off work, whereas in the longer term, other factors might gain in importance regarding sick leave. In our previous study among severely injured accident victims, the objective injury severity predicted time off work during the first year after the accident but was no longer predictive for the number of days off work at the 3-year follow-up. 8 13 In a longer term perspective, factors other than the objective physical impairment, for example, psychosocial or subjective factors, might gain in importance regarding return to work.
Concerning subjective factors predicting return to work, the patients' appraisals of the ability to cope with the unintentional injury and its job-related consequences turned out to be another important predictor of sick leave after hospital admissions due to unintentional, accident-related injuries. The more coping resources patients perceived themselves to have at their disposal immediately after the accident, the better his or her chances for vocational rehabilitation actually were. The significance of subjectively perceived coping abilities for return to work has already been found in earlier studies. 8 12 13 The predictive value of the patients' appraisals of the accident severity and of the coping abilities regarding time off work after unintentional injuries may be explained by Lazarus's 37 theories on stress, appraisal and coping. 38 Lazarus emphasised the significance of primary and secondary appraisal of a stressful situation or event. In a primary appraisal, the same situation can be judged as harmful, as a threat or as a challenge by different individuals. In a secondary appraisal, the individual judges the ability to cope with the situation depending on his or her individual coping strategies. If a stressful situation is appraised as controllable by action, problem-focused coping will predominate. In a situation viewed as refractory to change, however, emotion-focused coping is more likely to predominate. Among accident victims, these two steps of appraisals seem to be related. In our sample, the more threatening the patients judged their accident to have been, the fewer resources they perceived themselves to have at their disposal for coping with the unintentional injury and its job-related consequences. However, the subjective appraisal of the coping abilities was not correlated with the objective injury severity. This further emphasises the importance of considering not only the patient's objective injury severity but also their own appraisal of the accident severity and the coping abilities when predicting the chances of return to work. Coping with stressful events is increasingly viewed as a process rather than an inert ( personality) style. If coping is open to change over time in accordance with the situational context, 30 37 this may be promising for preventive and therapeutic interventions.
CONCLUSION
A patient's own appraisal of the severity of his/her accident and of his/her ability to cope with the unintentional injury and its job-related consequences is highly relevant for return to work after accidents leading to hospital admission. Both subjective appraisals predict time off work beyond the impact of the objective injury severity in the whole spectrum of patients hospitalised due to unintentional injuries.
In Western countries the quality of surgical care of accident victims has reached a high standard. In patients hospitalised with unintentional injuries, even where acute surgical care is inevitable, from a less immediate standpoint and bearing in mind future rehabilitation, a patient's subjective assessment seems to gain in importance where his/her recovery is concerned. It appears that relevant prognostic information regarding return to work can be obtained by asking the patient two simple questions: 1. How severe do you think your accident was? 2. How well do you think you will be able to handle the consequences of the accident with regard to return to work? Any comprehensive treatment following unintentional injuries should routinely be accompanied by a brief psychosocial assessment and should include information and practical advice.
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